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Stress and Achievement of Cardiovascular Health Metrics:
The American Heart Association Life’s Simple 7 in Blacks of the
Jackson Heart Study
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Background—Ideal cardiovascular health metrics (defined by the American Heart Association Life’s Simple 7 [LS7]) are suboptimal
among blacks, which results in high risk of cardiovascular disease. We examined the association of multiple stressors with LS7
components among blacks.

Methods and Results—Using a community-based cohort of blacks (N=4383), we examined associations of chronic stress, minor
stressors, major life events, and a cumulative stress score with LS7 components (smoking, diet, physical activity, body mass index,
blood pressure, total cholesterol, and fasting plasma glucose) and an LS7 composite score. Multivariable logistic regression
assessed the odds of achieving intermediate/ideal levels of cardiovascular health adjusted for demographic, socioeconomic,
behavioral, and biomedical factors. The LS7 components with the lowest percentages of intermediate/ideal cardiovascular health
levels were diet (39%), body mass index (47%), and physical activity (51%). Higher chronic, minor, and cumulative stress scores
were associated with decreased odds (odds ratio [OR]) of achieving intermediate/ideal levels for smoking (OR [95% confidence
interval], 0.80 [0.73-0.88], 0.84 [0.75-0.94], and 0.81 [0.74-0.90], respectively). Participants with more major life events had
decreased odds of achieving intermediate/ideal levels for smoking (OR, 0.84; 95% confidence interval, 0.76—0.92) and fasting
plasma glucose (OR, 0.90; 95% confidence interval, 0.82—0.98). Those with higher scores for minor stressors and major life events
were less likely to achieve intermediate or ideal LS7 composite scores (OR [95% confidence interval], 0.89 [0.81-0.97] and 0.91
[0.84-0.98], respectively).

Conclusions—Blacks with higher levels of multiple stress measures are less likely to achieve intermediate or ideal levels of overall
cardiovascular health (LS7 composite score), specific behaviors (smoking), and biological factors (fasting plasma glucose). (J Am
Heart Assoc. 2018,7:e008855. DOI: 10.1161/JAHA.118.008855.)
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T he American Heart Association (AHA) has outlined 7
“simple” targets, termed Life’s Simple 7 (LS7), aimed at
improving the cardiovascular health (CVH) of Americans by
20% by 2020 and decreasing deaths from cardiovascular
disease (CVD) and stroke by 20%." To objectively monitor
progress toward these goals and to promote CVH, a simplified
LS7 metric was devised. This metric includes 4 health

behaviors (smoking, diet, physical activity, and body mass
index [BMI]) and 3 health factors (blood pressure [BP], total
cholesterol, and fasting plasma glucose [FPG]). Each LS7
component is further categorized into 3 categories: ideal,
intermediate, and poor.

Recent epidemiologic studies have used this metric to
examine the prevalence of CVH in the US population? and
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Clinical Perspective

What Is New?

 Blacks with higher levels of multiple stress measures are
less likely to achieve intermediate or ideal levels of
cardiovascular health, particularly for global cardiovascular
health (Life’s Simple 7 composite score) and specific
metrics of cardiovascular health behaviors (smoking) and
biological factors (fasting plasma glucose).

What Are the Clinical Implications?

To address health disparities in ideal cardiovascular health
among blacks compared with whites, attention to alleviating
psychosocial stress through culturally sensitive individual
interventions, community-level programs, and policies is
warranted.

have unmasked striking health disparities in ideal CVH among
blacks compared with whites.®** A significantly lower per-
centage of blacks has ideal levels of the LS7 components than
whites, and they have 82% lower odds of meeting at least 5
components of ideal CVH.> Black women have the lowest
ideal CVH among all female racial/ethnic groups (4.2%
meeting 57 ideal health metrics versus 18.7% for white
women).® A recent analysis of a community-based cohort of
blacks reported an extremely low prevalence of ideal CVH
over time,®> with subsequent analyses demonstrating that
higher numbers of ideal CVH components are protective for
incident cardiovascular events, including fatal and nonfatal
myocardial infarction and stroke, in this population.® Given
the persistent disproportionate burden of CVD morbidity and
mortality among blacks,” recent interest has focused on a
better understanding of the effects of nontraditional risk
factors and specific mediators, including psychosocial factors,
on the dismal CVH disparities among blacks.®’

A substantial body of evidence has documented the
influence of psychosocial factors, such as negative emotional
states, acute and chronic stressors, and social support, on
CVD risk.'®'? However, few studies have examined psy-
chosocial factors and CVD risk among blacks, with none of
these studies specifically examining the associations of these
variables with achievement of ideal CVH, as represented by
the AHA LS7."*" Thorough investigation of psychosocial
stress in several dimensions and domains is warranted to
better determine its effect on CVH outcomes in blacks, given
their exposure to greater stressors from life circumstances
and discrimination.?°

The primary aim of this study was to examine the
associations of multidimensional stressors (chronic stress,
minor stressors, and major life events [MLEs]) with the LS7
components in blacks. We hypothesized that higher levels of

stress would be associated with a lower probability of
achieving intermediate or ideal levels of the LS7 components
and LS7 composite score after adjusting for traditional
sociodemographic factors. Understanding how the stress
pathway may mitigate specific LS7 components in a popula-
tion at risk for CVD is paramount for the development of
public health strategies and interventions to reduce the
burden of CVD within the black community.

Methods

Data Source

The JHS (Jackson Heart Study) is a population-based, prospec-
tive, cohort study designed to examine CVD risk in black adults
(N=5306 participants: 1935 men and 3371 women) aged 21 to
95 years residing in Jackson, MS. Details of the study design,
recruitment approach, and measures have been published
elsewhere.?' 23 The study enrolled participants from 4 recruit-
ment pools: a random sampling of Jackson residents (17%), the
Jackson site of the ARIC (Atherosclerosis Risk in Communities)
study (22%), community volunteers from the Jackson area
(30%), and family members of other JHS participants (31%).
Participants underwent baseline assessments from 2000 to
2004, which included data collection of sociodemographics,
medical history, physical examination, laboratory studies,
medications, and behavioral risk factors. The data, analytic
methods, and study materials can be made available to other
researchers for purposes of reproducing the results or
replicating the procedure by following the JHS publications’
procedures and data use agreements.”* The study was
approved by the institutional review boards of University of
Mississippi Medical Center, Jackson State University, and
Tougaloo College. All participants provided informed consent.
The Mayo Clinic Institutional Review Board determined that this
secondary data analysis of deidentified data was not human
subjects research and thus was exempt from review.

Outcome Ascertainment

In accordance with AHA-defined criteria, all LS7 components
were categorized as poor, intermediate, or ideal CVH for each
participant.1 Criteria for each LS7 component are shown in
Table 1. For this study, among JHS participants who com-
pleted the baseline assessment (2000-2004), we excluded
those with missing data on >1 LS7 component. We calculated
an LS7 composite score, as previously outlined by Thacker
and colleagues,?® by assigning 2 points for ideal, 1 point for
intermediate, and 0 points for poor for each component and
summing all components to calculate a total composite score.
The total sum allowed for a continuous measure of global CVH
with a range from poor (0 points) to ideal (14 points). The LS7
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Table 1. AHA 2020 Strategic Impact Goals: Definition of Poor, Intermediate, and Ideal CVH for Each Goal /Metric for Adults >20

Years

CVH Definitions

treated to goal

LS7 Component Goals/Metrics Poor Intermediate Ideal
Smoking Current Former <1y Never or former >1 y
Healthy diet score (0-5 components)* 0-1 2-3 4-5
Physical activity level™ None 1-149 min/wk moderate intensity or >150 min/wk moderate intensity or
1-74 min/wk vigorous intensity or >75 min/wk vigorous intensity or
1-149 min/wk moderate-+vigorous intensity >150 min/wk moderate-+vigorous intensity
Body mass index, kg/m? >30.0 25.0-29.9 <25.0
Blood pressure, mm Hg SBP >140 or SBP 120-139 or <120/<80 untreated
DBP >90 DBP 80-89 or
treated to goal
Total cholesterol, mg/dL >240 200-239 or <200 untreated
treated to goal
Fasting plasma glucose, mg/dL >126 100-125 or <100 untreated

Reproduced in part from Shay et al? with permission. Copyright ©2012, Wolters Kluwer Health, Inc. AHA indicates American Heart Association; CVH, cardiovascular health; DBP, diastolic

blood pressure; LS7, Life’s Simple 7; SBP, systolic

blood pressure.

*Healthy diet score components include the following: fruits and vegetables, >4.5 cups/day; fish, >2 3.5-ounce servings/week; fiber-rich whole grains (>1.1 g fiber per 10 g

carbohydrate), >3 1-ounce servings per day; sodium, <1500 mg/d; and sugar-sweetened beverages, <36 fluid-ounce/week (<450 kcal/wk). Dietary recommendations are scaled

according to a 2000-kcal/d diet.

"Minutes of vigorous activity are equal to 2 times the minutes of moderate activity when moderate and vigorous activities are combined.

composite score was further categorized as poor (0-6),

intermediate (7-8), or ideal (9—14).

Assessment of CVH Behaviors

The 4 AHA-defined health behaviors were measured at the

baseline visit.

» Current Smoking: Participants were classified as current,

AHA recommendations': poor (0 min/wk of physical activ-

ity), intermediate (1-149 min/wk of moderate-intensity
activity, 1-74 min/wk of vigorous-intensity activity, or 1—
149 min/wk of moderate+vigorous intensity activity), or

ideal (=150 min/wk of

moderate-intensity

activity,

>75 min/wk of vigorous-intensity activity, or >150 min/
wk of moderate+vigorous intensity activity).

* BMI: Height (cm) and weight (kg) were measured during the

former, or never smokers from self-reported questionnaires.
Poor smoking status was defined as current smokers;
intermediate, as former smokers who quit smoking within
the past year; and ideal, as never smokers or those who had
quit smoking at least 12 months before the baseline visit.
Diet: Specific nutrition components according to the 5
primary dietary goals of the AHA guidelines were assessed
by a previously validated, culturally appropriate, short-form
food frequency questionnaire (Delta Nutrition Intervention
Research Initiative)® 28 as follows: at least 4.5 cups/day of
fruits and vegetables, >2 3.5-ounce servings/week of fish,
>3 1-ounce servings/day of fiber-rich whole grains (1.1 g
fiber/10 g carbohydrate), <1500 mg/d of sodium, and <36
fluid-ounce /week (€450 kcal /wk) of sugar-sweetened bev-
erages.

Physical Activity: Participants completed an interviewer-
administered survey that included questions about types,
frequency, and duration of specific activities (sports, work/
occupational, active living, and home life).?? Three levels of
physical activity were defined (in min/wk), according to

baseline clinical examination and used to calculate BMI
(kg/m?). Poor, intermediate, and ideal BMI were defined as
BMI >30, 25 to 29.9, and <25 kg/mz, respectively.

Assessment of CVH Biological Factors

The 3 AHA-defined biological factors were measured at the
baseline assessment.

» BP: Calculated as the average of 2 sitting BPs after 5 minutes
of rest using a random-zero sphygmomanometer and appro-
priately sized cuff. BP status was defined as poor (systolic BP
>140 mm Hg or diastolic BP >90 mm Hg), intermediate
(systolic BP 120—-139 mm Hg or diastolic BP 80-89 mm Hg
if untreated or treated to goal if receiving antihypertensive
therapy), or ideal (systolic BP <120 mm Hg and diastolic BP
<80 mm Hg, if untreated).

* Total Cholesterol: Measured from fasting venous blood
samples, as previously described.>° Total cholesterol status
was defined as poor (>240 mg/dL), intermediate (200—
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239 mg/dL if untreated or treated to goal with lipid-lowering
therapy), or ideal (<200 mg/dL, untreated).

* FPG: FPG was measured from fasting venous blood samples
with standard glucose oxidase colorimetric methods. FPG
status was defined as poor (=126 mg/dL), intermediate
(100-125 mg/dL or treated to goal), or ideal (<100 mg/dL).

Stress Variables

Stress was assessed by 4 measures inclusive of both chronic
and acute stress dimensions. Chronic stress was measured
using the Global Perceived Stress Scale, which was created
for the JHS and adapted from standardized stress
scales.??3"3% The 8-item instrument measures global per-
ceptions of ongoing stressful experiences over the prior
12 months in domains such as employment, legal issues, and
racism/discrimination. Participants rated the severity of each
domain according to a range of 1 (“not stressful”) to 3 (“very
stressful”), with a total ranging from 0 to 24 (Cronbach o,
0.72). Minor stressors (chronic stress dimension) were
assessed using the Weekly Stress Inventory, an 87-item
questionnaire measuring recurrent minor irritants during the
past week across a broad spectrum of life domains (eg, work
tasks, finances, and relationships). Participants were asked to
rate the severity of each domain on a 7-point Likert scale
(from 1 [“not stressful”] to 7 [“extremely stressful”]).3*3* The
sum of the ratings ranged from 0 to 493, with high scores
reflecting greater weekly stress (Cronbach o, 0.98). Partici-
pant MLEs were measured using an 11-item life events
inventory, which assesses short-term discrete life circum-
stances. Participants were asked whether they had experi-
enced major negative stressors in the previous 12 months
within domains pertaining to personal illness, victim of
physical assault, or employment loss.*> The scale ranged
from O to 11 as the sum of “yes” responses (1 point each)
(Cronbach o not calculated because MLE is an index rather
than a true scale). Finally, a cumulative stress score was
constructed by assigning a separate score of 1 (referent) to 3
to tertiles of chronic stress, minor stressors, and MLEs
separately and by summation across all 3 measures (range,
3-9).3% Each stress measure was transformed into SD units in
the regression analyses for ease of interpretation.

Covariates

Covariates included baseline age (continuous), sex (men/
women), educational attainment, and annual household
income. Educational attainment was classified as less than
high school, high school graduate/some college, or college
graduate or higher. The categories for annual household
income were <$25 000, $25 000 to $49 999, and
>$50 000. Self-reported medication use for hypertension,

hyperlipidemia, and diabetes mellitus was also assessed at
baseline.

Statistical Analysis

Participant baseline characteristics were compared by sex using
¥? tests for categorical variables and 2-sample ¢t tests or
Wilcoxon rank sum tests for continuous variables. Multivariable
logistic regression models estimated the association of each
stress measure (chronic stress, minor stressors, MLEs, and
cumulative stress) with achievement of intermediate/ideal
levels of CVH using each LS7 component, where odds ratios
(ORs) and 95% confidence intervals (Cls) compared intermedi-
ate/ideal levels of CVH with poor CVH (referent). For each LS7
component, models were estimated in a sequential manner,
including each stress measure in separate models to avoid
multicollinearity. Model 1 adjusted for age, sex, and socioeco-
nomic factors (education, income, and insurance status); model
2 adjusted for model 1 covariates plus self-reported medication
use (antihypertensive agents, lipid-lowering therapies, or dia-
betic medications) and medical history (hypertension, hyper-
lipidemia, or diabetes mellitus). An additional model estimated
the effect of each stress measure on LS7 composite scores
(intermediate/ideal categories). In addition, interaction terms
were analyzed to assess whether age and sex modified the
associations of interest in the fully adjusted models. For the
cumulative stress score, imputation by chained equations was
used to address missing individual stress scores before
combining into the cumulative score.®” All reported P values
reflect a 2-tailed 0=0.05 to establish statistical significance. All
data analyses were performed using SAS, 9.3 (SAS Institute,
Inc).

Results

Participant Characteristics

Of the 5306 JHS participants who completed the baseline
assessment, 923 with missing data on >1 LS7 components
were excluded. Thus, this analysis includes 4383 participants
(64.1% women), and the mean (SD) age was 55.0 (12.8) years.
Comparison of the excluded and included participants is
shown in Table S1. Participant characteristics stratified by sex
are shown in Table 2. Compared with men, women were
significantly older (P<0.001) and reported lower annual
household income (P<0.001). Women were more likely to
hold management/professional or service-related occupa-
tions than men (P<0.001). Men were more likely to report
current alcohol use and smoking (both P<0.01). BMI was
higher in women than men (P<0.001). In terms of comorbid
conditions, a higher proportion of men than women had
coronary heart disease (P<0.001), whereas women had higher
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Table 2. Baseline Characteristics of JHS Participants, Overall and by Sex

Characteristic Total (N=4383) Men (N=1573) Women (N=2810) P Value
Age, y 55.0 (12.8) 54.1 (12.8) 55.4 (12.8) <0.001
Education 0.42
Less than high school 821 (18.8) 300 (19.1) 521 (18.6)
High school graduate/some college 806 (18.4) 273 (17.4) 533 (19.0)
College graduate or greater 2746 (62.8) 996 (63.5) 1750 (62.4)
Annual household income <0.001
<$25 000 1390 (31.7) 371 (23.6) 1019 (36.3)
$25 000-$49 999 1048 (23.9) 348 (22.1) 700 (24.9)
>$50 000 1302 (29.7) 633 (40.2) 669 (23.8)
Unknown 643 (14.7) 221 (14.0) 422 (15.0)
Occupation <0.001
Management/professional 1604 (36.6) 512 (32.5) 1092 (38.9)
Service 1082 (24.7) 250 (15.9) 832 (29.6)
Production 632 (14.4) 361 (22.9) 271 (9.6)
Other 1065 (24.3) 450 (28.6) 615 (21.9)
Health insured 3788 (86.7) 1366 (87.0) 2422 (86.5) 0.64
Current alcohol use 2025 (46.4) 946 (60.4) 1079 (38.6) <0.001
Current smoker 551 (12.6) 281 (17.9) 270 (9.6) <0.001
Anthropometrics
Body mass index, kg/m? 31.7 (7.2 29.8 (6.1) 32.8 (7.5) <0.001
Waist circumference, cm 100.5 (16.1) 101.0 (15.1) 100.2 (16.7) 0.12
Comorbid conditions
Coronary heart disease 281 (6.4) 131 (8.3) 150 (5.3) <0.001
Diabetes mellitus 839 (19.1) 276 (17.5) 563 (20.0) 0.04
Hypertension 2428 (55.4) 807 (51.3) 1621 (57.7) <0.001
Stress measures
Chronic stress score 5.1 (4.4) 4.4 (4.1) 5.5 (4.4) <0.001
Minor stressors score 83.2 (81.2) 79.6 (79.6) 85.1 (82.0) 0.08
Major life events score 1.3(1.2) 1.2 (1.1) 1.4 (1.2 <0.001
Cumulative stress score 6.1 (1.7) 5.9 (1.6) 6.2 (1.7) <0.001

Data are presented as mean (SD) or number (percentage) of participants. JHS indicates Jackson Heart Study.

proportions of diabetes mellitus (P<0.04) and hypertension
(P<0.001) than men. Women reported higher scores for
chronic stress, MLEs, and cumulative stress than men (all
P<0.001).

Prevalence of CVH Behaviors and Biological
Factors

Prevalence estimates for all LS7 components are shown in
Figure 1. In terms of ideal CVH behaviors, the highest
prevalence rates were reported for smoking status, whereas
the lowest prevalence rates were reported for diet. Total

cholesterol and FPG were the highest prevalence rates among
the ideal CVH biological factors. Overall, the lowest percent-
ages of combined intermediate/ideal CVH among participants
were seen for diet (39%), BMI (47%), and physical activity
(51%).

Stress Measures and CVH

In the minimally adjusted multivariable model (model 1),
higher levels of each stress measure (chronic stress, minor
stressors, MLEs, and cumulative stress) were significantly
associated with a decreased likelihood of achieving
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Figure 1. Prevalence of cardiovascular health metrics among Jackson Heart Study participants.
Percentage of ideal, intermediate, and poor cardiovascular health behaviors for each component of Life’s
Simple 7 (LS7). BMI indicates body mass index; FPG, fasting plasma glucose.

intermediate/ideal levels for smoking (Table S2). The ORs for
each LS7 component and LS7 composite score by stress
measure for the fully adjusted model (model 2) are shown in
Figure 2. Findings were similar for smoking in model 2 as in
model 1. The strongest association was seen with chronic
stress; a 1-SD unit increase in chronic stress score was
associated with a 20% decreased odds of achieving interme-
diate/ideal smoking status (OR, 0.80; 95% Cl, 0.73-0.88).
Higher MLE scores were associated with decreased odds of
achieving intermediate /ideal levels for FPG (OR, 0.90; 95% Cl,
0.82-0.98). No statistically significant associations were
observed between the psychosocial stress measures and
other individual LS7 components. Psychosocial stress mea-
sures that were associated with a decreased odds of
achieving intermediate/ideal LS7 composite score categories
were minor stressors (OR, 0.89; 95% ClI, 0.81-0.97) and MLEs
(OR, 0.91; 95% Cl, 0.84-0.98). Associations between stress
measures and the LS7 components and composite score did
not differ between men and women (ie, there were no
significant sexxstress score interactions).

The effects of specific stress measures and LS7 compo-
nents, however, were modified by age (cumulative stress for
FPG, P=0.03; MLEs for smoking, P=0.02). In age-stratified
models of FPG and cumulative stress, the odds of achieving
intermediate/ideal FPG were decreased among participants
>55 years (OR, 0.90; 95% Cl, 0.80—1.01) but not among
participants <55 years (OR, 0.97; 95% CI, 0.83—1.15). For
participants with MLEs, the odds of achieving intermediate/
ideal smoking status were decreased among those <55 years
(OR, 0.79; 95% Cl, 0.70-0.89) but not among those >55 years

(OR, 0.99; 95% Cl, 0.84—1.16). There was no statistically
significant association between the LS7 composite score and
cumulative stress score.

Discussion

The current study examined the association of psychosocial
stress with CVH among blacks. The results showed several
major novel findings. First, multiple dimensions of psychoso-
cial stress (acute and chronic) were associated with worse
global CVH, as measured by the AHA LS7 composite score,
and with key individual components, including CVH behavior
and biological health factors. Second, the achievement of
intermediate /ideal CVH for smoking was lower for blacks with
higher levels of multiple dimensions of psychosocial stress.
Third, blacks with higher levels of MLEs had decreased odds
of being at the intermediate/ideal levels of FPG. To our
knowledge, no previous studies have documented these
findings in a large sample of blacks.

Prior studies have reported the negative effect of psycho-
logical factors, such as depressive symptoms, on CVH. The
REGARDS (Reasons for Geographic and Racial Differences in
Stroke) study of a nationally representative population-based
cohort, oversampled for blacks (n=6631), found an inverse
association between depressive symptoms and ideal CVH for
the individual LS7 components and total LS7 score.*®
Furthermore, a cross-sectional analysis of a cohort of French
primary care patients enrolled in PPS3 (the Paris Prospective
Study) showed a similar association, although it was only
observed for CVH behaviors rather than the biological
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Figure 2. Odds ratios for the association between Life’s Simple 7 (LS7) components and stress
measures. Model 2: adjusted for age, sex, education, income, insurance status, medication use
(antihypertensive agents, lipid-lowering therapies, or diabetic medications), and medical history (hyperten-
sion, hyperlipidemia, or diabetes mellitus). Odds ratios are per 1-SD unit increase in stress measure. BMI
indicates body mass index; Cl, confidence interval; FPG, fasting plasma glucose.

factors.>* Both studies found the strongest association
between depressive symptoms and worse CVH for smoking.
Sims et al®” examined the association of negative affect
(including depressive symptoms) and multidimensional stres-
sors with unhealthy behaviors in black participants in the JHS
cohort. Complementary to our findings, negative affect and
stress measures (chronic stress, minor stressors, MLEs, and
cumulative stress) were associated with greater odds of
smoking. Our analyses add to the REGARDS and PPS3 study
findings by presenting a comprehensive assessment of
multiple stress domains beyond negative emotional states
and CVH. These studies together further identify smoking as
an adverse behavioral response to psychosocial stress, which
is critically important to blacks given their disproportionately
higher detrimental tobacco-related health outcomes, particu-
larly CVD morbidity and mortality.”*°*?

Our results suggest that psychosocial stressors are
associated with key clinical and behavioral markers of poor
CVH within this high-risk population who also experience

multiple inequities (eg, institutional racism, personal discrim-
ination, and classism) that place them at a socioeconomic and
health disadvantage. This complex milieu of psychosocial
factors influences the disparate and deleterious CVH behav-
iors, risk factors, and ultimately health outcomes among
blacks.®? Blacks report greater cumulative exposure to acute
and chronic stressors relative to whites, including stressful
living conditions and discrimination.?%**

There are several potential mechanisms by which psy-
chosocial stress may influence the CVH of blacks. Perceived
discrimination, a psychological stressor, has been related to
unhealthy behaviors in blacks,'® with an unexpected inverse
effect on all-cause mortality that was partially mediated by
perceived stress.** Studies report the constrained ability of
blacks to cope with stress itself through a conceptualized
model by Jackson and colleagues*>*® of “preserving” mental
health through unhealthy behaviors as a coping strategy. This
theory suggests that when people are chronically exposed to
stressful conditions in daily life, they will engage in unhealthy
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behaviors (eg, smoking or poor eating) to alleviate the
symptoms of stress. These unhealthy behaviors may poten-
tially mask the physiological or psychological experiences of
poor mental health through the immediate activity of the
sympathetic-adrenal-medullary system, delayed response of
the hypothalamic-pituitary-adrenocortical axis, and other
environmentally sensitive biological cascades,*’*® hence the
term preserving mental health.

Psychosocial stress exposure, whether acute or chronic,
can result in maladaptive changes to the sympathetic nervous
system and hypothalamic-pituitary-adrenocortical axis, which
can lead to atherogenesis and CVD progression through
complex multidirectional interactions.*” Recent evidence
suggests that chronic everyday stressors are potentially
responsible for the rapid progression of CVD, whereas acute
lifetime stressors may trigger episodic events of CVD, such as
myocardial infarction.>® Our participants showed unfavorable
associations of psychosocial stress with selected LS7 com-
ponents, major CVD risk factors (FPG and smoking), and
global CVH (LS7 composite score). This is of major concern
for blacks, who are already at a disproportionately high risk
for CVD. In addition, evidence suggests that derangements in
stress-elicited responses (allostatic load “wear and tear”)
from cumulative stress exposure, particularly extreme, unpre-
dictable, and social threats, may result in hypothalamic-
pituitary-adrenocortical axis dysregulation. This has been
shown to lead to blunted peak cortisol reactivity to acute
stress in blacks,”' which over time is a direct biological
pathway to insulin resistance.’®' This is relevant to our
demonstrated association of increased stress from MLEs with
poor glycemic control, which could profoundly contribute to
the significant disparity in ideal FPG status among blacks
compared with whites.*>?

It is plausible that vulnerability to tobacco use is also closely
linked to the stress dysregulation phenomenon across acute
and chronic (hence, cumulative) stress dimensions, because
these measures were associated with decreased likelihood of
reaching intermediate/ideal smoking levels. Complementary
to our results, increasing cumulative stress was associated
with a consequential increased prevalence of smoking among
black women enrolled in a prospective CVD risk study.>®
Unfortunately, diminished self-regulation or limited self-control
while under stressful conditions and environments can trigger
smoking and smoking relapses as negative coping behaviors.*'
Thus, high stress experienced by blacks may propagate their
lower success rates for total smoking cessation than their
white counterparts.>* Furthermore, our measure of global CVH
as a conglomerate of all LS7 components (behaviors and
biological risk factors) was associated with acute and chronic
stress dimensions, which supports its utility and sensitivity in
capturing a broader range of stress types (such as minor
stressors and MLEs) experienced by blacks.

We observed no other significant associations between
the psychosocial stress measures and other LS7 compo-
nents when assessed individually; however, it is possible
that correlations may become apparent over a longer
exposure time. This postulation is compatible with earlier
studies demonstrating that high stress levels over time are
associated with increased prevalence of chronic diseases,
such as hypertension, hyperlipidemia, and obesity.?%°®> We
plan to specifically investigate this hypothesis in future
work.

Our findings also suggest potential age-related influences
on the relationship between stress and CVH. Older people
experience certain life transitions, such as retirement, which
may expose them to unique stressors of daily living (eg,
becoming a caregiver or adapting to a fixed income),
whereas younger people may continue to navigate the
challenges associated with the work environment.>® These
personal transitions can have differing effects, ranging from
empowering to disruptive (positive to negative), and “off
time” or nonanticipation can be associated with high stress.
To this end, our results illustrate that older people (who
are more likely to be retired) who experience higher
negative stressors (inclusive of MLEs and cumulative stress)
have worse FPG levels than younger people. This is
further compounded by the likelihood that older adults
are more susceptible to glucose intolerance than younger
adults.””

In terms of tobacco use, blacks tend to have varying
smoking patterns across the age continuum. Blacks have a
lower prevalence of smoking in adolescence than whites but
have higher smoking initiation rates in late adolescence to
young adulthood and persistence of smoking into adulthood.
This perplexing pattern, referred to as the “crossover” or
“convergence” pattern,”®°? is most likely multifactorial and
includes chronic psychosocial stressors that can increase
during adulthood (eg, occupational demands, job insecurity,
and discrimination) and tobacco industry—targeted marketing
to low-income black younger adults. Consistent with this
model, our age-stratified analyses revealed an even stronger
association between stress (MLEs) and smoking among
younger people. This is in concordance with a previous
prospective study of black adults with high stress exposure,
which showed that blacks <55 years were more likely to be
current smokers than those of older age.*' Moreover, the
relatively younger age of the JHS participants could also
explain the lack of associations between the psychosocial
stress measures and the other LS7 components because
younger people may cope with stress differently than those at
middle age and beyond (ie, they may counteract stress with
ideal health behaviors: diet and physical activity) and
have more ideal biological risk factors (eg, BP and total
cholesterol).**+¢
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Implications

Blacks are more frequently exposed to stressors linked to
socioeconomic position and adverse life circumstances, and it
is acknowledged that the eradication of all underlying stress
triggers is an insurmountable task given the magnitude of
system-based disadvantages affecting this population.®®"
Our analyses have both clinical and policy implications. Our
findings support, at a minimum, the recognition of and
screening for psychosocial stress by clinicians to develop
more effective, culturally sensitive lifestyle-management
plans, viewed from the social construct lens of this popula-
tion, to mitigate CVH disparities.®*®® To shift the CVH of
blacks toward the AHA 2020 goals, interventions endorsing
positive psychological well-being (eg, positive emotions and
appraisal, social support, and active coping) are warranted to
address modifiable barriers to CVH.'%¢4-¢7

Practical approaches, including psychosocial interventions
incorporating mindfulness, optimism, and resiliency for stress
reduction and promotion of healthy behavior in a culturally
informed manner, are paramount to producing CVH benefits
to at-risk subgroups.*'®* Viewed from a contrasting per-
spective, better ideal CVH is associated with decreased
psychological distress and positive mental health outcomes;
thus, these approaches seem harmonious for patients and
may enhance adherence to recommended therapies.®® Clin-
ical and public health practitioners can have a crucial role in
identifying community-based resources for health promotion,
which are not always readily apparent to disadvantaged
groups, although doing so is beyond the realm of traditional
clinical practice.®>*%? Finally, community-level programs and
policies to counteract or prevent some of the root causes of
psychosocial stressors (eg, lack of educational and employ-
ment opportunities, unsafe neighborhoods, and institutional
racism) are essential to achieving ideal CVH in racial/ethnic
minority groups.

Limitations

Although this study advances the current literature on
psychosocial influences on CVH disparities, there are several
limitations to the current analysis that may affect data
interpretation. The cross-sectional design prevents examining
a temporal association between exposure to psychosocial
stress and CVH. However, given the prospective nature of the
JHS cohort, future studies may investigate this longitudinal
association further and uncover the dynamic effects of varying
stress dimensions on CVH in blacks. Generalizability to other
black populations is limited given our inclusion of participants
from a single site in the southern United States with a high
proportion of blacks. Several participants had missing data on
the LS7 components; however, we integrated a statistical
approach to account for these excluded people. Despite these

limitations, our study has several notable strengths. First, the
JHS is the largest study of CVD in blacks and used
standardized procedures for careful adjudication of the LS7
components and validated questionnaires, which facilitated
our assessment of multiple dimensions of psychosocial stress
measures encompassing an array of domains and social
contexts. Second, our simultaneous analysis of individual LS7
components (CVH behaviors and biological factors) and
calculation of an LS7 composite score as a global measure
of CVH provide an interpretable, relevant, and useful tool for
clinicians and patients in healthy lifestyle promotion.
Together, our study findings underscore relationships among
multiple stressors and CVH, which could account for the
persistent CVH disparities in the black population.

Conclusions

The achievement of intermediate or ideal levels of CVH was
less likely in blacks with higher levels of multiple measures of
stress. This was noted for global CVH (LS7 composite score),
as well as specific CVH behaviors (smoking) and biological
factors (FPG). These findings further demonstrate that
psychosocial factors should be considered in AHA efforts to
achieve ideal CVH for all Americans, particularly blacks.
Finally, our study provides valuable insight into the impor-
tance of alleviating psychosocial stress through lifestyle
interventions, strategies, and policies in this high-risk popu-
lation to improve CVH.
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SUPPLEMENTAL MATERIAL



Table S1. Baseline Characteristics of Jackson Heart Study Participants Stratified by Inclusion vs

Exclusion Status”

Included Excluded P
Variable (n=4,383) (n=923) Value

Age,y 55.0 (12.8) 57.2 (12.9) <.001

Male sex 1,573 (35.9%) 362 (39.2%) .06

Education category (n=913) <.001
Less than high school 821 (18.8%) 255 (27.9%)

High school graduate/some college 806 (18.4%) 168 (18.4%)
>College graduate 2,746 (62.8%) 490 (53.7%)

Annual household income <.001
<$25,000 1,390 (31.7%) 349 (37.8%)
$25,000-$49,999 1,048 (23.9%) 187 (20.3%)
>$50,000 1,302 (29.7%) 232 (25.1%)

Unknown 643 (14.7%) 155 (16.8%)

Occupation .004
Management/professional 1,604 (36.6%) 274 (29.7%)

Service 1,082 (24.7%) 256 (27.7%)
Production 632 (14.4%) 153 (16.6%)



Other
Unknown

Health insured

Current alcohol use

Current smoker

Anthropometrics
Body mass index, kg/m?
Waist circumference, cm
Comorbid conditions
Coronary heart disease

Diabetes mellitus

Hypertension

Stress measures

Chronic stress score (n=4,350)

1,065

3,788

2,025

551

31.7

100.5

281
839

2,428

5.1

(24.3%)
(0.0%)
(86.7%)
(n=4,370)
(46.4%)
(n=4,363)
(12.6%)

(7.2)

(16.1)

(6.4%)
(19.1%)

(55.4%)

(4.4)

229

11

784

394

142

31.9

101.9

119
306

568

5.4

(24.8%)
(1.2%)
(86.1%)
(n=911)
(43.2%)
(n=913)
(16.1%)
(n=884)

(7.4)
(16.3)

(12.9%)
(35.7%)
(n=857)
(61.7%)
(n=921)

(4.5)

.62

.07

.005

.63

.02

<.001
<.001

<.001

.09



Minor stressors score (n=2,987) 83.2 (81.2) 91.6 (88.9) .02
Major life events score (n=4,081) 1.3 (1.2) 1.5 (1.3 <.001
Cumulative stress score 6.1 (1.7) 6.3 1.7) <.001

“ Data are presented as mean (SD) or as No. of persons (%).



Table S2. Odds Ratios for the Association of LS7 Components and Stress Measures”

Component

Odds Ratio (95% CI)™*

Chronic Stress

Minor Stressors

Major Life Events

Cumulative Stress

Smoking

Diet

Physical Activity
BMI

Blood Pressure
Total Cholesterol
FPG

LS7 Composite

0.814 (0.743-0.892)
0.962 (0.899-1.030)
1.058 (0.990-1.130)
0.949 (0.889-1.014)
1.087 (0.998-1.183)
1.036 (0.944-1.137)
0.932 (0.853-1.018)
0.988 (0.923-1.057)

0.842 (0.757-0.936)
0.951 (0.878-1.030)
0.929 (0.860-1.004)
1.036 (0.960-1.118)
0.996 (0.903-1.099)
1.127 (1.005-1.265)
0.946 (0.853-1.050)
0.929 (0.859-1.005)

0.845 (0.770-0.926)
0.945 (0.885-1.009)
0.977 (0.916-1.042)
0.920 (0.863-0.981)
1.054 (0.972-1.143)
0.999 (0.915-1.091)
0.930 (0.854-1.012)
0.917 (0.859-0.979)

0.823 (0.747-0.906)
0.967 (0.907-1.032)
1.016 (0.953-1.083)
0.953 (0.895-1.015)
1.055 (0.975-1.141)
1.084 (0.994-1.183)
0.924 (0.849-1.007)
0.954 (0.894-1.019)

BMI, body mass index; FPG, fasting plasma glucose; LS7, Life’s Simple 7.

“ Model 1: adjusted for age, sex, education, income, and insurance status.

" Odds ratios are for having intermediate/ideal levels vs poor levels (reference) of LS7. Odds ratios are per 1-SD

unit increase in stress measure.

! Bold indicates statistical significance (P<.05).



